Phytoecdysteroids are plant analogues of insect moulting hormones and are used by plants to repel or disturb phytophagous insects. They are also active on mammals and present in many plants used in traditional medicine. The Ajuga genus contains several such species, which occur in various pharmacopoeias. We report the isolation and identification of major and minor ecdysteroids present in two Ajuga species, A. iva and A. remota, both of which are used as medicinal plants in Africa. Three minor ecdysteroids (abutasterone, ponasterone A and sidisterone) have been found for the first time in the Ajuga genus.
Within Lamiaceae, the Ajuga genus comprises many ecdysteroidcontaining species. It has been the source of a large number of compounds, and we wish to acknowledge here the major contribution of Prof. Josep Coll and his coworkers to our knowledge of Ajuga ecdysteroids. Previous reviews have underlined the diversity of ecdysteroids in Ajuga species [1] [2] [3] [4] [5] , and the available data are listed in Table 1 . In this, the species names originally used by the authors have been used, but it may happen that some of them are synonymous. This is for example the case for A. bracteosa and A. remota [6] , and this specific point will be discussed later.
The most investigated species in the genus are Ajuga reptans, A. iva and A. turkestanica. A total of 47 different ecdysteroids has been found in this genus, some of which are unique to it. A characteristic of this genus is the presence of lactone-containing ecdysteroids, especially cyasterone, in addition to the classical 20hydroxyecdysone. By contrast with most other plant species, 20hydroxyecdysone does not represent ≥ 80-85% of the total ecdysteroids, and there are frequently 2-4 major ecdysteroids instead of a single one.
Phytoecdysteroids elicit many pharmacological effects on mammals and humans, and they are found in many plants used in traditional medicine, but of course this does not mean that ecdysteroids are the only bioactive molecules responsible for all the effects of these plants, as , besides ecdysteroids, these plants contain many other secondary metabolites [4, 5] .
In this respect, several Ajuga species are widely used. For example, A. iva is widely used in North-Africa ("chandgoura") for its antidiabetic properties [7] [8] [9] , whereas A. remota is largely known for its antimalarial properties [6, 10] , and A. bracteosa ("jan-i-adam"), used in India and Pakistan, has anti-inflammatory, antihelminthic, anti-plasmodial and hepato-protective effects [11] .
Given the pharmacological potential of ecdysteroids, it appears of interest to investigate more plant species and to isolate different (and possibly new) ecdysteroids for extending structure-activity relationships studies.
The present work has concerned two Ajuga species, A. iva and A. remota. Both species have previously been investigated and their major ecdysteroids identified (see Table 1 ). We have isolated several minor ecdysteroids by using a combination of low-pressure column chromatography and HPLC, and these compounds have been identified by MS, NMR and comparison with available references. All the isolated compounds described here are already known and present in the Ecdybase [12] , but we provide their complete NMR data, as they were obtained in D 2 O, which is not the most frequently used solvent.
A. iva aerial parts contain three major ecdysteroids (20hydroxyecdysone, cyasterone and makisterone A), which are clearly observable by HPLC analysis of a crude extract. In the present study we isolated five minor ecdysteroids ( Table 2 ). Among these, three of them (ponasterone A, sidisterone and abutasterone) were not previously reported in Ajuga species.
A. remota roots also contain three major ecdysteroids (20hydroxyecdysone, cyasterone and ajugasterone C), easily identified in a crude extract. A preparative experiment allowed the isolation of three additional minor ecdysteroids, including once again ponasterone A together with two more "classical" ecdysteroids, makisterone A and cyasterone 22-acetate (Table 3 ). With A. remota, we found an ecdysteroid cocktail rather different from that described for A bracteosa [9] , but several explanations may be proposed for this discrepancy: (1) we analyzed roots instead of aerial parts; (2) the plants were grown in different areas; and (3) different varieties exist. The three major ecdysteroids observed here were the same as in a previous study [14] performed with leaves from plants grown in Kenya, as was our sample. The absence of ajugasterone C detection in A bracteosa [13] rules out the first explanation, but the two others are left open.
The present data confirm the general occurrence of cyasterone and related molecules in the genus Ajuga and extend the diversity of the ecdysteroids present. . 13 . 13 
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